Abstract
Introduction

43
Endosymbiotic organelles, plastids and mitochondria, carry out specialized and essential 44 functions in eukaryotes. The proteins required for these functions are predominantly Genei). The cDNA for TgTPx1/2 was generated using gene specific reverse primers TPx1/2R was amplified using primers that are specific to the TgTPx1/2 spliced form of the mRNA. TgTPx1/2 was subjected to analysis by these algorithms, the protein was seen to have a signal 321 peptide probability score of 0.527 and a mitochondrial probability score of 0.817.
322
Interestingly, the signal peptide score is much lower than the score of 0.994 and 0.731 indicates that the protein localizes to the mitochondrion but not to the apicoplast.
407
To determine the size of the protein present in the mitochondrion, a Western blot of parasites 408 stably expressing TgTPx1/2(L17A,L27A) was carried out using anti-HA antibodies. Unlike predicted by the bioinformatics analysis, mutating two of these leucine residues affected 463 trafficking of TgTPx1/2 to the apicoplast, localizing the protein only to the mitochondrion.
464
We suggest that mutating the leucine residues weakens or lowers the hydrophobicity of the 465 signal peptide to an extent that it is not recognized by the SRP for targeting it to the ER so as 466 to reach its final destination in the apicoplast.
467
The transit peptide directs the trafficking of the protein from the ER to the apicoplast, and 
478
The observation that the R24A mutant resulted in a loss of mitochondrial localization alone in close proximity to the organelle. This is the first report that shows a clear delineation of 498 amino acid residues in the transit peptide for ER exit and apicoplast uptake.
499
Apart from apicoplast staining, the mitochondrial localization of TgTPx1/2N 1-50 -EGFP
500
indicates that the residues from 1-50 harbor a mitochondrial targeting sequence as well.
501
Bioinformatics and mutational analyses of this stretch suggest that the sequence from 15-50 502 is a mitochondrial targeting sequence responsible for mitochondrial import of TgTPx1/2.
503
There has been a previous report in T. gondii that suggests that an internal mitochondrial 
